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Reading and Understanding the Model
Example Activity Model

BPM Purpose 

 Describe Census Operations business processes – activities, resources and key milestones.

 Provide the details necessary for non-subject matter experts to understand the business 

process.

 Contribute to the requirements development process.

 Facilitate the linkage of business processes to IT capabilities.

 Capture Operations inputs and outputs.
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Start

Oct 31

End

Data Object – Output  This 
represents any out-going data 
(e.g., files, data, etc.) from the 

activity.

 Activity – This represents 
the atomic level of an 
activity in the process 

model.

Sequence Flow – This 
represents the direction 

of the process’ flow.

 Data Object – Input This 
represents any in-coming 

data (e.g., files, data, 

etc.) to the activity.

Gateway – Exclusive decision 
gateway This represents that the 
process must go one way or the 

other but not both at once.

Intermediate Timed Event – This 
represents an event that waits for the 
specified timeframe to occur before 

proceeding to the next activity.

Gateway – Parallel split gateway 
This represents the start of 

activities that happen in parallel.

 Gateway – Parallel merge  
gateway This represents the end of 
activities that happen in parallel.  All 

incoming flows must complete 

before triggering the outgoing flow.

Sub Process –  This 
represents a further 

detailing process model.  
The details about this 

activity appear on 

another page.

Multiple Parallel Instances – The three 
bars indicate a recurring activity with 

multiple instances occurring in parallel.



10. 2020 Census Paper Data Capture Operation (PDC) CR1398.vsdContext Model

Business
Pr ocess

Mo deling &
An alys is  To olkit

15
Check-in 

and Sort 

Mail and 

Boxes

50

Scan

Documents

60

Conduct 

Image 

Processing

70

Recognize

Responses

2020 Census 10. Paper Data Capture Operation (PDC)
Purpose: Capture and convert data from the 2020 Census paper questionnaires, including document preparation, scanning, 

optical character recognition, optical mark recognition, key from image, quality assurance, and checkout. 
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 02 Perform Planning, Preparation, and Testing
Purpose: Perform activities needed to plan and prepare for production, including all testing and configuration activities, as well as receipt of the 

administrative records data.
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Note: Lower level diagrams for 02.05, 02.06, 02.07, and 
02.10 are not shown in the DOP.
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02.05 Conduct Forms Testing and System Configuration
Purpose: The model below depicts the steps involved in testing the print file provided by Content & Forms Design (CFD). The process is conducted to 

ensure that forms are scanned and that data can be accurately and reliably collected from the forms.
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02.06 Conduct Testing of Printed Samples
Purpose: The model depicts the testing of forms printed by the print vendor or NPC prior to, or as a part of the production run for a mailing. This 

process is performed as a quality check to create and validate a Master Template for each form based upon samples received from the vendor.  The 

process is complete when an acceptable Master Template is created.
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02.07 Conduct Sorter Configuration

02.07 Conduct Sorter Configuration 
Purpose: To be in accordance with PDCC needs/requirements to process incoming mail.
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08 Prepare for and Track Mail 
Purpose: To prepare for mail tracking and to receive and process USPS Intelligent Mail barcode(IMb) tracing data for all 2020 Census USPS mail.  

The data are sent to operations control for workload management and are also sent to reporting.
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09 Receive Initial Universe and Manage Updates
Purpose: To receive mail universes from operations control, prepare for check-in process, and manage updates to the universe of paper forms that 

may arrive for processing.
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Universes are received 

for SR, UL, UE, ETL, RA
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11 Receive Mail and Boxes
Purpose: To receive mail from USPS and boxes from commercial carriers. 
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11 Receive Mail and Boxes
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15 Check-in and Sort Mail and Boxes
Purpose:  To check-in and sort mail and boxes received.
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15.50 Check-in Boxes (ETL, GQ, UE) and MV Enumeration Materials
Purpose: To check-in boxes and Maritime vessel enumeration materials from the field and route materials to the next step in processing.
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40.10

Receive 

Documents 

40.20

Remove 

Documents 

from Bin

40.50

Unfold 

Documents

40.60

Back Fold 

Creases

40.70

Flip Through Pages 

and Remove 

Unscannable 

Documents

40 Prepare Documents for Scanning 10. 2020 Census Paper Data Capture Operation (PDC) CR1398.vsd

 40 Prepare Documents for Scanning
Purpose: To prepare forms for scanning.

Business
Pr ocess

Mo deling &
An alysis  To olkit

40.25

Extract 

Content from

Envelope

Batch Header 
Sheets

40.90

Place Batches 

on Bins

40.30

Put Work 

Back on Bin

40.40

Move to 

Document 

Preparation
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10-4.1 Prepare Documents for Scanning

40.110

Remove Binding by 
Guillotining Booklet

Material
Type

Single 
Sheet(s)

Booklet(s)

Material Type

Postal
Receipts

Box 
Content and 

MVQs

Material
Type

Single 
Sheet(s)

Booklet(s)

40.120

Build a Bin

40.35

Put In Local

Trash 

Receptacle

40.55

Inspect

Trash 

Receptacle

40.65

Destroy

Envelopes

No

Questionnaires
Found?

Yes

Start 
Sub-process

To 
“50 Scan Documents”

End 
Sub-process
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50 Scan Documents
Purpose: To scan and capture images of forms for image processing. 

Business
Pr ocess

Mo deling &
An alysis  To olkit

50.10

Receive Batch

50.50

Load 
Documents into 

Scanner

50.60

Scan 
Documents

50.70

Unload 
Documents 

from Scanner

50.80
Return 

Documents to 
Batch and 
Same Bin

50.90

Move Batch on 
Bin to Library 

Area
Start 

Sub-process

Images for Image Processing

Paper Batches
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10-4.2 Scan Documents

50.100

Preserve Scanned Image for PDCC site 
restoration, Archiving, NPC Age search and 

Research

End 
Sub-process



 60 Conduct Image Processing

Purpose: To register scanned images, check quality of images, and resolve optical mark recognition (OMR) ambiguities. 

Business
Pr ocess

Mo deling &
An alys is  To olkit
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60.10

Auto Register 

Scanned Images 

Against Master 

Template

60.20

Conduct Manual 

Registration of Scanned 

Images

60.50

Perform

Color 

Dropout 

60.60

Conduct Batch 

Completeness 

Analysis

60.30

Conduct

Optical Mark 

Accuracy Check

(OMAC)

60.80

Send Status Data to 

RPO

60.70
Perform

Exception 

Review
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10-4.3 Conduct Image Processing

Note: Lower level 
diagram for 60.70 is 

not shown in the DOP.

Acronyms 

ECaSE Enterprise Census and Survey

Enabling

OMAC Optical Mark Accuracy Check

OMR Optical Mark Recognition

OCR Optical Character Recognition

KFI Key From Image

HRI Human Readable IDs

SAN Storage Area Network

SOCS Survey Operational Control 

System

Start
Sub-process

End
Sub-process

Flag set on any questionnaires identified 
problematic based on business rules (e.g., missing 
pages); 
Pages reordered according to page/type info. 

Includes: 
1) Clerical registration of template/
corner point digitizing/ deskewing
2) Keying Human Readable IDs (HRI) 
for any unread barcodes

3) Ambiguity resolution

Suppress image field 
borders and segment marks 
leaving only write-in data to 
be captured and convert 
color JPEG to bitonal image 

for OCR processing

Includes – 
1) image registration and 
deskewing
2) reading questionnaire 
and serial barcodes 
3) presence detection of 
data in fields 

4) OMR capture



60.70 Perform Exception Review 10. 2020 Census Paper Data Capture Operation (PDC) CR1398.vsd

60.70 Perform Exception Review
Purpose: To process exceptions found during the scanning (and other) processes.

Business
Pr ocess

Mo deling &
An alys is  To olkit

60.70.10

Print Review 

Exception Report

Exception
Review
Report

60.70.20

Pull Exception 

Batches to a New 

Bin and Cross Off

Header Sheet

60.70.30

Associate the 

Pulled Batches to 

New Bin

60.70.40

Work Batches on 

Exception 

Review Bin

60.70.100
Move Bad 

Document to 
Problem Resolution 

with Note

60.70.90

Return Batch to the 
Worked Shelf on 

Bin 

Status Data

60.70.110

Return Worked Bin 
to Library 

Problem 
documents

Good documents

60.70.50

Locate and Pull 

Problem 

Documents on 

Exception 

Review Report

60.70.60

Kill Problem 

Document(s)

60.70.70

Cross out Killed 
Documents from 

Batch Header 

Sheet

Rebatch Needed (Document Level)
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Exception 
Review
Decision

Start
Sub-process

End
Sub-process



70 Recognize Responses

Purpose: To capture response data from images using optical character recognition (OCR) and key from image (KFI).

Business
Pr ocess

Mo deling &
An alys is  To olkit
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70.20

Capture Response 
Data from Images 

into Characters 
(Using OCR)

70.10

Prepare for OCR 
Processing

70.50

Key Selected Fields 
from Image

Start
Sub-process

70.35

Determine if 
Keying Is 
Required

Yes

70.40

Prepare Batch 
for Key From 
Image (KFI)

No

70.25
Compute 

Confidence 
Level, Match to 
Admin Record

Admin Records
Language 

Referral Flag
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10-4.4 Recognize Responses

Keying Required?

End
Sub-process

Determine if software 
automatically recognized 
form data with enough 
confidence

The keyer manually keys 
fields not captured by OCR 
or low confidence OCR 

data.



 80 Conduct PDC QA

Purpose: To perform quality assurance on recognized or keyed responses.Business
Pr ocess

Mo deling &
An alys is  To olkit
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80.20

Conduct

Independent 

Sample 

Verification

80.30

Conduct Sample 

Verification 

Analysis

Rejected?

80.60

Conduct 

Remainder 

Verification

80.10

Conduct QA 

Sample 

Selection, Match 

to Admin 

Records

80.50

Determine

Sample Batch 

Decision  

80.70

Perform

Remainder 

Verification 

Analysis 

Yes

No
Yes

Start 
Sub-process

Discrepancies found?

No

80.45

Conduct Sample 

Adjudication

80.80

Conduct 

Remainder 

Adjudication

80.90

Analyze 
Remainder 
Adjudication
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10-5.1 Conduct PDC QA

End
Sub-process

Stratified samples 
of fields selected 
plus “must verify” 
fields

Answers keyed in sample 
verification are compared 
to original OCR or keyed 
answer. Differences are 
flagged for QA 
Adjudication process.

All fields not 
selected in sample 
verification for the 
rejected batch are 
keyed by an 
independent keyer

Answers keyed in 
remainder verification are 
compared to original OCR 
or keyed answer. 
Differences are flagged for 
QA Adjudication process.

Adjudicator 
determines correct 
answer for fields with 
differences and 
assigns a reason code 
for the error

Batch is accepted or 
rejected based on 
stratified error 

threshold limits. 

Adjudicator determines 
correct answer for fields 

with differences and 
assigns a reason code 
(e.g., OCR Misread, 

Keyer Finger Error) for 

the error



85.10

Translate 

Responses

85 Translate Response Data
Purpose:  To process language referrals.  This process is performed if two specific fields are in a non English and non Spanish 

language.
Business
Pr ocess

Mo deling &
An alys is  To olkit
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85.20

Analyze 

Translated Data 

Start
Sub-process
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End
Sub-process



 90 Distribute Response Data
Purpose:  To send eligible response data and status data to RPO.

Business
Pr ocess

Mo deling &
An alys is  To olkit
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90.10

Prepare 

Response & 

Status Data For 

Transmission

90.20

Send Response & Status 

Data to RPO

End Sub-process
Response Data Sent to RPO
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10-7.1 Distribute Response Data

Start 
Sub-process

Data transfers from Integrated Computer Assisted 
Data Entry (iCADE) to Enterprise Census and 
Survey Enabling (ECaSE) Survey Operational 
Control System (SOCS)
and Census Data Lake (CDL) for Maritime/Military 
Vessel Questionnaire (MVQ)
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110 Conduct Independent QA (PDQ)
Purpose: To review a samples of all processed questionnaires in order to provide an independent check.

Business
Pr ocess

Mo deling &
An alys is  To olkit

110.10

Sample 
Collected 

Response Data

110.20

Key Data from 
Images

110.30

Compare PDQ Key 
Responses to 

Submitted Response 
Data

110.70

Create and Distribute 
Paper Data Quality 

(PDQ) Reports

110.50

Adjudicate 
Discrepancies

110.60

Create Paper 
Data Quality 

(PDQ) Data File

110.40

Classify 
Discrepancies
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10-9.1 Conduct Independent QA (PDQ)

Start
Sub-process

End
Sub-process

PDQ activities are 
Conducted at NPC Main 

Campus only



120.10

Check-out 
Batch 

120.40

Load ICC File

120.60

Run Batches to 
Move Report

120.80

Move Batches 
from Unit 76 to 

Disposition 

Validate Batch in 
Universe and

 proper Unit (76)?

120.90
Display 

Message and 
Do Not Move 

Batch

Yes

No

120.100

Update ATAC 
Database

Good completed 

questionnaire 

batches (from the 

Post Scan Hold 

Library)

120 Destroy Eligible Batches
Purpose: To destroy batches that have been approved for destruction. The iCADE Check-out Complete File (ICC) contains files checked-out for 

destruction and is shared with ATAC.  No other confirmation of destruction is provided. 

Business
Pr ocess

Mo deling &
An alys is  To olkit

120.20

Create iCADE 
Check-out Complete 

(ICC) File

Confirmation of 
image and 
response 

backup from 
enterprise 

backup

Confirmation of 
killed forms 

have been re-
batched

120.70
Locate and Pull 

Batches onto New 
Bin Cross Out 

Removed IDs from
Bin Sheet

120 Destroy Documents
10. 2020 Census Paper Data Capture Operation (PDC) 

CR1398.vsd Page 22 of 22

120.95

Put Batch Back 
on Bin

120.30

Receive ICC 
File

iCADE Checkout
Batch

Report of Items 
or Batches for 

Destruction

120.110
Destroy 

Batches On 
Site via 

Contractor

Location 

of Forms

PDCC
West

PDCC
East

120.120
      Dispatch to 
SSB Using ID 
from Session 

Summary 
Report

120.130

Destroy 
Batches at 

Main Campus

120.140

Send to 
Problem 

Resolution

ICC File

120.102

Print Session 
Summary 

Report

120.106

Attach Copy of 
Report to Bin

120.108

Place Batches 
into

Lockable Tubs

Start 
Sub-process

End 
Sub-process

To obtain list of all batches 
that need to be destroyed. 
This report should include 

and be sorted by Bin ID
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